The fission yeast β-arrestin-like protein Any1 is involved in TSC-Rheb signaling and the regulation of amino acid transporters.
Rheb GTPase and the Tsc1-Tsc2 protein complex, which serves as a GTPase-activating protein for Rheb, have crucial roles in the regulation of cell growth in response to extracellular conditions. In Schizosaccharomyces pombe, Rheb and Tsc1-Tsc2 regulate cell cycle progression, the onset of meiosis and the uptake of amino acids. In cells lacking Tsc2 (Δtsc2), the amino acid transporter Aat1, which is normally expressed on the plasma membrane under starvation conditions, is confined to the Golgi. Here, we show that the loss of either pub1(+), encoding an E3 ubiquitin ligase, or any1(+), encoding a β-arrestin-like protein, allows constitutive expression of Aat1 on the plasma membrane in Δtsc2 cells, suggesting that Pub1 and Any1 are required for localization of Aat1 to the Golgi. Subsequent analysis revealed that, in the Golgi, Pub1 and Any1 form a complex that ubiquitylates Aat1. Physical interaction of Pub1 and Any1 is more stable in Δtsc2 cells than in wild-type cells and is independent of Tor2 activity. These results indicate that the TSC-Rheb signaling pathway regulates the localization of amino acid transporters via Pub1 and Any1 in a Tor2-independent manner. Our study demonstrates that, unlike in budding yeast (in which Rsp5 and ARTs, a pair of proteins analogous to Pub1 and Any1, respectively, primarily act to reduce expression of the transporters on plasma membrane when nutrients are abundant), the primary role of fission yeast Pub1 and Any1 is to store the transporter in the Golgi under nutrient-rich conditions.